Abstract. Primary hepatic angiosarcoma (PHA) is rare, does not possess any characteristic tumor markers, is primarily observed in the elderly, and often presents with nonspecific symptoms, including discomfort or distension of the abdomen, weight loss and fatigue. Thus, PHA is difficult to diagnose, particularly if the patient presents no history of exposure to carcinogens, and its definitive diagnosis requires histological examination following surgery. Patients with PHA present poor long-term survival, and surgical resection of the tumor is currently the best treatment option for PHA. In the present report, the case of a 64-year-old man initially diagnosed with hydatid cyst, who was subsequently diagnosed with a giant PHA in the middle of the liver, is described. Further studies are required to investigate the diagnosis and treatment of PHA.
Introduction
Primary hepatic angiosarcoma (PHA) is a rare condition difficult to diagnose, particularly if the patient presents no history of exposure to carcinogens (1) . PHA is primarily observed in the elderly, does not possess any specific tumor markers, and often presents with nonspecific symptoms, including discomfort or distension of the abdomen, weight loss and fatigue (2) . To date, a limited number of cases of PHA have been reported in the English literature (3) . In order to investigate the diagnosis and treatment options for PHA, the case of a 64-year-old man who was initially diagnosed with hydatid cyst and subsequently diagnosed with a giant PHA in the middle of the liver is described in the present study.
Case report
A 64-year-old man was admitted to the Department of General Surgery of The First Affiliated Hospital of Nanchang University (Nanchang, China) in May 2014 with a space-occupying lesion of the liver, as revealed by physical examination conducted ~23 days earlier. The patient had not experienced hepatalgia, nausea, vomiting, hematemesis or hematochezia since the onset of the lesions. The patient underwent an ultrasound (US; Philips iU22 Ultrasound System; Philips Healthcare, Andover, MA, USA) examination of the abdomen on May 10, 2014, which revealed the presence of a cystic mass in the liver. Thus, further examination was recommended, since the results of the US scan did not discard a possible hydatid cyst. In consequence, the patient underwent a full examination for parasites at the Jiangxi Provincial Institute of Parasitic Diseases (Nanchang, China) on May 16, 2014 . The results of the analyses were negative for toxoplasma enzymes, schistosome immunity test, and cysticercosis and lung fluke enzyme-linked immunosorbent assay. Therefore, the patient was readmitted to The First Affiliated Hospital of Nanchang University for further treatment. On physical examination, the abdomen was soft, and tenderness was observed in the whole abdomen, but no rebound tenderness or palpable mass in the abdomen were detected. The patient did not present a history of use of intravenous drugs, tattoos, body piercing, excessive alcohol intake, obesity or previous work with toxic chemicals. In addition, the patient did not present a prior history of surgery, medical illnesses or known allergies, and was not receiving any medication. There was no significant family history of biliary or liver diseases.
Echocardiography demonstrated the left atrial to be enlarged (41 mm), and the ejection fraction of the ventriculus sinister to be 64%. Abdominal magnetic resonance imaging (MRI; Magnetom ® Trio Tim 3.0 MRI; Siemens AG, Munich, Germany) revealed a multiple cystic space-occupying lesion, measuring ~10.3x12.0 cm, which originated from the middle of liver (Fig. 1A) . On T2-weighted imaging (WI), the tumor was characterized by a medium-high intensity signal, which was clearly delineated from the surrounding liver tissue with internal septal structures separating the fluid-filled spaces (Fig. 1B) , while on T1-WI, a low intensity signal was apparent within the cystic spaces (Fig. 1C) .
The results of the laboratory tests were within the normal limits. The following blood tests conducted on the patient were all normal: Prothrombin time, 10.6 sec (normal range, 9.8-12.1 sec); prothrombin time ratio, 0.91 (normal range, 0.85-1.15); international normalized ratio, 94% (normal range, 70-130%); activated partial thromboplastin time, 24.2 sec (normal range, 22.7-31.8 sec); and thrombin time, 10.6 sec (normal range, 14.0-21.0 sec). Urine tests revealed that pH and urine specific gravity were normal, 6.0 (normal range, 5.0-8.0) and 1.020 (normal range, 1.010-1.035), respectively.
There was no protein, glucose, ketones, urobilinogen, bilirubin, leukocytes, occult blood or vitamin C in the urine. The patient was positive for hepatitis B surface antigen (HBsAg, >250 IU/ml; normal range, 0-0.050 IU/ml), negative for hepatitis B surface antibody (HBsAb, 0.590 mIU/ml; normal range, 0-10 mIU/ml), negative for hepatitis B envelope antigen (HBeAg, 0.074 PEI U/ml; normal range, 0-0.18 PEI U/ml), negative for hepatitis B envelope antibody (0.020 S/CO; normal range, >1 S/CO) and positive for hepatitis B core antibody (13.010 S/CO; normal range, 0-1 S/CO). In addition, the patient's leukocyte, erythrocyte and platelet levels were analyzed and were 6.26x10 9 cells/l (normal range, 3.97-9.15x10 9 cells/l), 3.42x10 12 cells/l (normal range, 4.09-5.71x10 12 cells/l) and 98x10 9 cells/l (normal range, 85-303x10 9 cells/l), respectively. The levels of serum carcinoembryonic antigen (1.60 ng/ml; normal range, 0-6.5 ng/ml), carbohydrate antigen (CA)-199 (13.71 U/ml; normal range, 0-27.00 U/ml), CA-125 (10.35 U/ml; normal range, 0-35.00 U/ml) and α-fetoprotein (AFP; 2.23 ng/ml; normal range, 0-7.00 ng/ml) were also normal. On the basis of these findings, the patient was diagnosed with liver lesions.
Next, the patient underwent an exploratory laparotomy with complex liver resection and cholecystectomy through a right back 'L' incision. A large cyst-solitary mass located on the middle of the liver was detected, and subsequently excised. On macroscopic examination, the resected liver specimen was observed to contain a cystic-appearing mass measuring 10.5x10.0x4.0 cm, and a solid-appearing mass measuring 8.0x5.0x3.5 cm ( Fig. 2A) . The thickness of the cyst wall was 0.2-0.5 cm, and the gallbladder displayed chronic inflammation. Microscopically, the lumen was disordered and the vascular lumens anatomosed each other. Blood tumor-like vessels were present in certain areas, and lining cells of different sizes were observed, alongside abundant tumor cells that were located between the vessels. The cells contained abundant cytoplasm and oval or irregular nuclei. A number of tumor giant cells with unusual appearance and multiple nuclei were detected using hematoxylin and eosin (H&E; Nanchang Rain Experiment Equipment Co., Ltd., Nanchang, China) staining ( Fig. 2B and C -(~60% locally; mouse monoclonal; catalog no., Kit-0005). All antibodies were purchased from Fuzhou Maixin Biotech., Co., Ltd. (Fuzhou, China) unless otherwise stated, and were ready to use. The dilution of Glycine (ab 9442) was 1:1,000. The surgical margins were negative, and a final diagnosis of PHA was established.
The second afternoon ~50 h following surgery, the patient experienced abdominal distension and vomited yellow bile fluid-like liquid. In addition, the patient experienced dizziness when rising. The blood pressure was 126/83 mmHg, and the laboratory tests revealed levels of white blood cells = 14.4x10 9 cells/l, hemoglobin = 92 g/l, percentage of neutrophilic granulocyte = 88%, alanine transaminase = 596 U/l and aspartate aminotransferase = 572 U/l. Chest X-ray (Kodak Direct View DR5100; Kodak, Rochester, NY, USA) detected two patchy areas of high density in the lung field, suggestive of infection, in addition to elevation of the right diaphragm, presence of a liquid-gas shadow surrounding the liver and intestinal pneumatosis. In consequence, the patient received treatment to protect the liver, including administration of enema with glycerin and local application of mirabilite on the abdomen. That evening, at 11:30 p.m. (60 h following surgery), the patient was walking in the ward aided by other individuals when the patient suddenly lost consciousness. The vital signs of the patient were undetectable, and his pulmonary artery pulsatility and respiratory capacity disappeared. In consequence, cardiopulmonary resuscitation was immediately initiated, and the patient was administered Ringer's lactate solution and dicarbonate to expand the circulating blood volume and correct acidosis, dopamine to increase blood pressure, and adrenaline, lidocaine and atropine to promote cardiac resuscitation.
Following 80 min, the patient did not exhibit noticeable cardiac rhythm or signs of breathing. Therefore, the patient was announced deceased.
Discussion
Angiosarcomas are malignant neoplasms of endothelial-type cells that line the walls of blood vessels, and account for 2-3% of all soft tissue sarcomas in adults. The primary sites for this type of tumor include skin, breast, soft tissues, bone and viscera (4). Among these, skin and breast are the most common sites for primary angiosarcomas (4). By contrast, PHAs are rare, and account for <5% of all angiosarcomas (4,5) and 1.8% of all hepatic malignancies (6) . Accurate diagnosis of PHAs is difficult, since the majority of cases of PHA do not exhibit any obvious risk factors, and the common symptoms of PHA, including abdominal pain, fatigue and weight loss, are nonspecific (2) . In the present study, the case of a 64-year-old man who presented a giant PHA located in the middle of the liver is reported.
The etiology of PHA remains unclear, although previous case-control studies have indicated that ~1/3 of all cases of PHA appear to be caused by exposure to environmental carcinogens, including thorium dioxide, arsenical insecticides or polyvinyl chloride. Exposure to these chemicals is rare, and the etiology of PHA remains unknown (7) .
The diagnosis of PHA requires pathological analysis (8) . Epithelioid hemangioendothelioma (EHE), a rare and usually low-grade malignant tumor, should be considered in the differential diagnosis of PHA (3). Compared with EHE, PHA displays limited stromal tissue and elongated or round tumoral endothelial cells with severe nuclear atypia and frequent mitoses, which grow along dilated sinusoids separated by surviving atrophic or hyperplastic hepatocytes (9, 10) . Tumor markers such as CD31, CD34, podoplanin and FVIII-related antigen are often used in combination for the immunohistochemical diagnosis of angiosarcomas, since loss of expression of ≥1 of these markers has been reported in 40% of tumors. In particular, CD31 and FVIII-related antigen has been suggested to be the most sensitive of the aforementioned combinations, since 90% of the cases of PHA previously studied were observed to express one of these two markers (11) . In the present case report, immunohistochemical analysis demonstrated the tumor to be CD31 The diagnosis of PHA is difficult, particularly if the patient does not present a history of exposure to carcinogens, since PHA is not characterized by any specific tumor marker (12) . Morphologically, PHA may appear as multiple nodules, dominant masses, or a diffusely infiltrating lesion, and its appearance may vary slightly in computed tomography (CT) and MRI (13), being more complex if the patients are affected by intratumoral hemorrhage, cirrhosis or exposure to toxic substances (3). Selective hepatic angiography in combination with dual-phase spiral CT may aid the diagnosis of PHA and facilitate the analysis of potential complications, since it may provide sufficient information about the main blood vessels in the liver and tumor (14, 15) . In the present case, MRI revealed a multiple cystic space-occupying lesion, which measured ~10.3x12.0 cm and originated from the middle of the liver. On T1-WI, a low intensity signal was detected within the cystic spaces, while on T2-WI, the tumor exhibited a medium-high intensity signal, clearly delineated from the surrounding liver tissue. 
C B A
The long-term survival in patients with PHA is poor, due to the rapid progression of the disease, its high recurrence rate, and its resistance to traditional chemo-and radiotherapies (16) (17) (18) . Currently, no formal guidelines exist for the treatment of PHA (19) . PHA is a rare type of angiosarcoma, and is associated with poorer prognosis than other types of angiosarcomas. Patients with PHA do not exhibit any specific symptoms or signs, although spontaneous PHA with intraperitoneal hemorrhage is common, and may be fatal (3) . Thus, the pathological diagnosis of PHA is essential. However, CT or US-guided fine-needle aspiration biopsy are dangerous and non-diagnostic procedures.
There are various treatment regimens for patients with PHA. However, due to the high recurrence rate and poor post-transplant survival rate of patients, liver transplantation is no longer provided (20) . Kim et al (8) reported that a combination of chemotherapy resulted in an improved outcome for 2 out of 4 patients, suggesting the potential usefulness of palliative chemotherapy to improve the survival rate of patients. The initial first-line chemotherapy for 3 out of the 4 patients was 5-fluorouracil and carboplatin in combination with transhepatic artery infusion of doxorubicin. Following 2 cycles of treatment 2 patients succumbed to progressive disease (PD). The 3rd patient received a second palliative ifosfamide/doxorubicin (IA) regimen chemotherapy composed of intravenous ifosfamide infusion every 3 weeks, accompanied by doxorubicin infusion via hepatic artery every 5 weeks for 5 cycles. Subsequently, the patient received 6 additional cycles of chemotherapy with ifosfamide and doxorubicin intravenously. The patient survived with stable disease for 16 months following diagnosis. The 4th patient was treated with IA regimen as the first-line chemotherapy and had stable disease for 4 months. Following 5 cycles, the patient developed PD and was administered with paclitaxel, which was replaced subsequent to the first cycle with bevacizumab. Finally, the patient succumbed to PD following the first cycle of bevacizumab, with an overall survival time of 9 months. Even though 2 patients succumbed <3 months following diagnosis, the remaining 2 patients received second or third lines of chemotherapy regimens and survived for 16 and 9 months, respectively (8) .
Currently, the best treatment option for PHA is partial surgical resection of the liver to remove the tumor (3, 21) . Zhou et al (22) reported that out of 6 patients with PHA with solitary masses, 3 patients underwent right hepatectomy (2 patients survived for >1 year; 1 patient succumbed to disease perioperatively), 1 patient underwent extended right hepatectomy (survived for 6 months) and 2 patients underwent left hepatectomy (1 patient survived for 10 months; 1 patient was alive without recurrence 29 months later). In the present case report, the patient was initially diagnosed with hydatid cyst, and underwent an exploratory laparotomy with complex liver resection and cholecystectomy. Subsequently, the patient was diagnosed with a giant PHA in the middle of the liver, but suddenly passed away following surgery. Acute myocardial infarction was considered to be the direct cause of mortality, since the left atrial was enlarged and the blood pressure was high prior to the anesthesia. However, the exact cause of mortality remains unknown, since autopsy was refused by the patient's family.
In conclusion, in those cases of PHA where the liver tumors are supplied by multiple blood vessels, the possibility of antidiastole should be considered, particularly if the patient presents a long history of exposure to chemicals, no history of hepatitis or cirrhosis, and the immunohistochemistry results for tumor markers such as AFP are negative.
